Role of complement C9 and calcium in the generation of arachidonic acid and its metabolites from rat polymorphonuclear leukocytes.
We have previously shown that antibody-sensitized mouse peritoneal macrophages release arachidonic acid (C20:4) and its oxygenated derivatives when treated with complement, and that the major part of the release depended on the terminal complement complexes (TCC). To further delineate the process(es) responsible for this release we have extended our studies to rat peritoneal polymorphonuclear leukocytes (PMNs). Experiments were performed with antibody-sensitized rat PMNs labeled with [3H]C20:4 and carrying the TCC, C5b-7, C5b-8 or C5b-9. In contrast to the results of other studies, production of leukotriene B4 (LTB4), the major radiolabeled derivative, was strictly dependent on the presence of C9. However, low levels of C20:4 and prostaglandins (PGs) were produced prior to the C5b-9 stage. Kinetic studies demonstrated that release of LTB4 was rapid; the initial release occurred within 4-6 min and a second rise in release coincided with cell death. Virtually all the LTB4 produced was released as we found no evidence of retention of intracellular LTB4 at either the C5b-8 or C5b-9 stages. In the absence of extracellular calcium, the release of LTB4 was completely abolished and the release of C20:4 and PGs was drastically reduced. [3H]C20:4-labeled PMNs carrying C5b-9 did release substantial amounts of radiolabeled material in the presence of EGTA; however, the majority of this lipid was in the form of intact phospholipid and triglyceride. These results indicate that release of C20:4 and its oxygenated derivatives from rat PMNs is (1) dependent on the participation of C9 in the preexisting C5b-8 complex in the cell membrane, and (2) largely dependent on the presence of calcium.